The PDF file includes: Fig. S1 . A schematic illustration of detailed fabrication process. 
Supplementary Methods

Other Supplementary Material for this manuscript includes the following:
(available at advances.sciencemag.org/cgi/content/full/6/13/eaaz2598/DC1) Movie S1 (.mp4 format). Video for 3D view of hSMPA populated by HPMECs. Movie S2 (.mp4 format). Video for 3D view of hSMPA populated by coculture of HPMECs and HPASMCs. Figures   Fig. S1 . A schematic illustration of detailed fabrication process. The fabrication process requires two patterning steps which were achieved using photolithography, followed by cell and laminin deposition and dissolution of the sacrificial layer to trigger self-rolling of the tubes. Parts 1-3: The first patterning step was used to define circular discs of germanium (Ge), silicon monoxide (SiO) and silicon dioxide (SiO2). These round discs will eventually roll up into the tubes. It is noteworthy that the size and/or shapes of these 2D precursors can be modulated to vary diameter and rolling characteristics. The schematics illustrate this process which includes (1) cleaning silicon wafer substrates, (2) patterning photoresist, and 3) sequential addition of Ge, SiO and SiO2 by physical vapor deposition. After dissolution of the photoresist, only the discs remain on the Si wafer substrate. Parts 4-5: The second patterning step was used to create fibronectin lines on the discs to align smooth muscle cell adhesion and growth. The schematics illustrate this process which includes (4) photoresist patterning to create linear patches followed by fibronectin deposition, and (5) lift-off of the photoresist by dissolution. This step results in the definition of circular discs of Ge/SiO/SiO2 with linear patterns of fibronectin on them. Parts 6-8: The biological components of the arteries are then deposited as shown in the schematics and this includes (6) seeding smooth muscle cells (SMC) which adhere to the fibronectin patterned lines causing them to be aligned, (7) laminin layering on top of the SMC, and (8) seeding endothelial cells (EC) on top of the laminin. Finally, (9) the Ge layer dissolves following approximately 10h of exposure to aqueous cell culture medium and self-rolling occurs. The side view shows the tubular construct with layers of patterned fibronectin, patterned smooth muscle cells, laminin and endothelial cells. A color key is provided at the lower right. 
I. Supplementary
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II.1 Image processing
All images for 3D tube presentation were processed by the following steps. 1) Image stacks were obtained from each of the 4 sides of the rectangular capillary. Each stack was processed individually first.
The stack was first corrected for axial chromatic aberrations using measured offsets, and then resampled to achieve isotropic voxels. This ensured that there was no loss of resolution upon further transformations. The stack was then rotated by 90 degrees in the Y direction to allow automated measurement of the arc of the tube through the entire stack. These measurements were then used to calculate rotation corrections to align the tube orthogonally to the reference frame.
The stack was then straightened in ImageJ. A polyline was drawn manually along the arc of the aligned tube. The 'Straighten' function in ImageJ digitally "unwrapped" this curved surface and generated a thin Z-stack, analogous to a cartographic projection. These 4 thin Z-stacks were then automatically stitched in ImageJ, using the DAPI channel as a reference due to its consistency across cell types and stains. The end result was a digitally unrolled cylinder of consistent image quality across its extent. This data could be analyzed directly, or projected back to a cylindrical surface for visualization purposes by employing a Matlab script.
2) The final stitched image was loaded in Matlab, and its size was used to determine the diameter and length of a cylinder. Next, the coordinates of each voxel in this cylinder were mapped to its corresponding coordinates in the stitched image. Voxel values were then calculated by summing the values of six overlapping voxels, that were weighted by distance. The resulting 3D image was then exported, and visualized in Imaris.
II.2 Finite Element Simulation
Analytical scaling law of thin-walled circular cylinder subjected to concentrated radial loads In this study, we demonstrated the ability to culture cells on thin structures composed of SiO and SiO2, which have an elastic Young's modulus that is six orders of magnitude larger than the modulus of the extracellular matrix material of the human arteriole. Thin films of SiO and SiO2 were induced to fold into a cylindrical tube by the fabrication process and left free-floating in the cell culture media. To investigate the ability of cells cultured on the surface to deform the tube, we considered a simplified model of a thin-walled cylindrical shell loaded by two concentrated, diametrically opposed, radial forces, as shown in Figure 2a 
where R and t are the radius and wall thickness of the thin-walled cylinder; E and are the Young's modulus and Poisson's ratio; F is the concentrated radial load; K is the non-dimensional structural parameter defined by Equation 2 (Eq2) below
The n is an even integer; Kn is defined by ; and m is the first even integer satisfying 
For the infinite series in Eq4, we only considered the first term with n = 6, which is the largest term in the series, and omit the higher n terms The is large for thin-walled shell, and neglecting the lower order terms of K gives In a later work,(37) S.A. Łukasiewicz evaluated the theoretical model obtained in the reference (36) using different numerical approximations and found C = 0.74. In the same work, the author also derived from the Donnell-Vlasov theory of shell, which assumed short wavelength deformations, and found the same scaling law for w0 but with a smaller proportionality constant, C = 0.555.
